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Figure S1. Photographs of the bare NF, NF@CoO, NF@CoO@ZIF-67 and NF@CoO@Co/N-C samples.

Electronic Supplementary Material (ESI) for Materials Chemistry Frontiers.
This journal is © the Partner Organisations 2021



Figure S2. Formation process of nanowire-assembled hexagonal petals-like CoO. SEM images of CoO prepared 
at different reaction time length: (a) 10 min; (b) 1 h; (c) 5h; (d) 10 h.



Figure S3. (a) PXRD patterns of NF@CoO, NF@CoO@ZIF-67 and NF@CoO@Co/N-C, (b) the enlarged 
PXRD pattern of CoO@Co/N-C powder sample without nickle foam.



Figure S4. Nitrogen (77K) adsorption-desorption isotherms and pore size distribution for NF@CoO, 
NF@CoO@ZIF-67 and NF@CoO@Co/N-C.



Figure S5. Cyclic voltammograms of bare NF, NF@CoO, NF@CoO@ZIF-67 and NF@CoO@Co/N-C at 
scan rate of 6 mV s-1.



Figure S6. Relationship between anodic peak current and scan rate for NF@CoO@Co/N-C.



Figure S7. GCD curves recorded at different current densities from 2 to 20 mA cm-2 for (a) NF@CoO, (b) 
NF@CoO@ZIF-67.



Table S1. Comparison of capacitance and rate capability of NF@CoO@Co/N-C with recently reported 
cobaltous oxide-based electrodes.

Electrode Current density/

Scan rate

Electrolyte Capacitance Rate capability

CoOS1 0.5 A g-1 1 M KOH 600 F g-1 0.5~16 A g-1 (32 times) 69.3%

Co3O4@CoO@carbonS2 1 A g-1 1 M KOH 324 F g-1 1~10 A g-1 (10 times) 63. 9%

Co3O4@CoOS3 0.2 A g-1 6 M KOH 362.8 F g-1 0.2~4 A g-1 (20 times) 78.7%

Co3O4@CoO@Co@CS4 2 A g-1 1 M KOH 370 F g-1 1~40 mV s-1 (40 times) 64%

CoO/Co9S8@CNS5 0.5 A g-1 6 M KOH 303.3 F g-1 0.5~5 A g-1 (10 times) 70.0%

CoCO3@CoOS6 1 A g-1 1 M KOH 0.77 F cm-2

510 F g-1

0.2~10 A g-1 (50 times) 82.0%

CoO nanowallS7 1 A g-1 6 M KOH 352 F g-1 1~20 A g-1 (20 times) 72.7%

CoO@MnO2
S8 2 mA cm-2 6 M KOH 2.40 F cm-2 2~20 mA cm-2 (10 times) 57.5%

C/CoO-200S9 0.5 A g-1 2 M KOH 207 F g-1 0.5~10 A g-1 (20 times) 79.6%

CoO@MnO2 NNAsS10 2 mA cm-2 6 M KOH 3.03 F cm-2 2~20 mA cm-2 (20 times) 46.9%

NF@CoO* 2 mA cm-2 6 M KOH 2.32 F cm-2 2~20 mA cm-2 (10 times) 52.2%

NF@CoO@ZIF-67* 2 mA cm-2 6 M KOH 3.13 F cm-2 2~20 mA cm-2 (10 times) 71.2%

NF@CoO@Co/N-C* 2 mA cm-2 6 M KOH 5.61 F cm-2

1693.4 F g-1

2~20 mA cm-2 (10 times) 91.3%

*This work



Figure S8. The equivalent circuit mode for the Nyquist plots of NF@CoO, NF@CoO@ZIF-67 and 
NF@CoO@Co/N-C.

The equivalent circuit for the Nyquist plots of the samples is shown in Figure S8. The semicircle and linear region indicate 

the charge-transfer resistance (Rct) and Warburg impedance (W), which indicates ion diffusion/transport from the 

electrolyte to the electrode surface. The intercept with the real axis (ZRe) at high frequency indicates electrolyte resistance 

(Rs). Cdl is the double layer capacitance and Cps is the pseudocapacitance.



Figure S9. Schematic representation of the ASC device by using NF@CoO@Co/N-C cathode, actived carbon 
(AC) anode, and PVA/KOH gel as electrolyte.



Figure S10. CV curves collected for NF@CoO@Co/N-C and AC electrodes at a scan rate of 10 mV s-1.



Figure S11. GCD curves of the ASC device at different current densities.



Figure S12. SEM images of NF@CoO@Co/N-C before and after 10000 cycles.



Figure S13. GCD curves of the ASC devices connected in series and in parallel.
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